
allocation after relocation of the worst three microwave
stations by each licensee and up to 36 percent of the Chicago
area would have no spectrum available. In Houston, only 13.5
MHz of useable spectrum would be available, on average, with a
20 MHz allocation after relocating the three worst-case
incumbents in each PCS licensee's spectrum block and up to 35.2
percent of the Houston area still would have no spectrum
available for PCS.ll/ These results AXA, again, 2Dlx averages;
in~ ~, significant geOgraPhic_2~rtions2! th§ market ~
blocked entirelY ~ microwave users.~

studies have focused on major markets for good reason. If
PCS cannot be brought to the major population centers of the
United states, it will never emerge as an effective
telecommunications service. Moreover, some 50 percent of
Americans live in or near the top ten major trading areas,
where microwave congestion is and will be a significant
problem. However, microwave usage is not solely a large city
phenomenon. Microwave users operate throughout the United
States, in mid-size cities, small towns, and rural areas.
Cities such as Orlando, Florida (36 paths, 32 public safety)
and even Tulsa, Oklahoma (24 paths, 11 public safety) and
Bismarck, North Dakota (15 paths) have significant microwave
usage.~/ Microwave congestion under allocations as small as
20 MHz will be a fact of life even in sparsely populated areas,
because a single microwave user can block all spectrum in a PCS
licensee's assigned frequencies. Microwave congestion in the 2

~/ ~ Engineering Supplement of J. Barclay Jones, Attachment
A to Letter from Wayne N. Schelle to Chairman Alfred C. Sikes
(Gen. Docket 90-314, Jan. 8, 1992).

~/ For this reason, it is meaningless to point out that th_
Hong Kong digital cellular system has been allocated only 5 MHz
of clear spectrum. This allocation would be uniformly clear
throughout the entire geographic area to be served; under an
allocation that yields an effective average of 5 MHz, after
sharing, entire geographic areas would be blocked out entirely
by microwave use. Moreover, PCS is not digital cellular.
Because of the size of this allocation (which may have to be
supplemented to meet capacity demands when commercial service
is inaugurated), the Hong Kong system will be limited to
compressed voice service. PCS in the United States will be
much more than simply a voice service (as will, for that
matter, cellular).

ll/ ~ Comsearch, Microwave Path Usage On 1850-1990 Band
(Gen. Docket 90-314, April 1993).
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GHz band is a nationwide problem demanding a nationwide
solution.

The fact that some PCS applications will permit some use
of microcells -- generally defined as base stations with radii
of 1000 feet -- does not obviate the need for a sufficient
spectrum allocation. To begin with, any vision of a PCS based
entirely on microcells is not in the business plan of any PCS
Action member (or any PCS proponent of which we know). Base
station radii of up to three miles will be necessary for
cost-effective deployment of PCS, even in metropolitan areas
but especially in less densely populated areas; a vision of PCS
based entirely on lOOO-feet microcells no longer ezists.li/

B.

Delays Implicit in Relocation. PCS will enter a highly
competitive marketplace in which entrenched cellular entities
have achieved wide-area, regional coverage. To be competitive
with cellular and wide-area ESMR services, PCS will be forced
to build out entire systems for an initial launch. The vast
majority of the base stations in a PCS system must be active
when the service is offered to the public or PCS will fail to
gain a competitive foothold. PCS, then, cannot afford the
luxury of rolling out its service gradually as cellular did in
the competition-free environment of the mid-1980s. Systems
elsewhere in the world recognize the imperative of building
virtually complete systems by the first day of commercial
launch; in the United Kingdom, Mercury Personal Communications
built 250 cell sites before turning on the first user, and in
Germany, the PCS licensee will have to build thousands of cell
sites before launching its wide-area service. PCS licensees
must have a sufficient amount of spectrum to permit wide-area
service to be initiated on the first day of commercial launch.

Beyond doubt, delay in the full inauguration of PeS must
be avoided. Insufficient spectrum allocations, however, would

11/ And, of course, comparing digital PCS to analog cellular
is misleading -- cellular carriers are converting to digital
technologies with the same efficiency as PCS digital
technologies and are implementing these technologies in 2S MHz
of clear spectrum. The need to accommodate current analog
users of spectrum may require part of a cellular carrier's
spectrum to be reserved. However, the magnitude of that
reservation will not approach the level of spectrum preemption
that incumbent microwave users will cause to PCS licensees, and
alleviation of the cellular reservation is entirely within the
control of the cellular licensee.
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stall PCS implementation and development in markets across the
country because PCS licensees would not have access to the
spectrum needed to implement pcs. PCS licensees would be
forced to abandon the sharing technologies that the Commission
has found so valuable and revert to a mandated band-clearing
strategy. Forcing a clearing of the band would provoke delays
of two types.

First, too-small allocations would prevent PCS licensees
from having sufficient spectrum even to begin PCS
implementation in the near term. Comsearch, an independent
frequency coordination firm, has found that a 20 MHz PCS
allocation would require 100 percent of public safety licensees
and 50 percent of all licensees to be ~,located during the
first three years after PCS licensing.~/ PCS licensees thus
would be forced for their very survival to begin negotiations
with incumbent microwave users during the -transition period.-

During this -transition period,· microwave users would be
under no obligation to relocate or to limit their demand for
paYment to their costs of relocating. PCS licensees, fresh
from paying auction prices to attain PCS spectrum, would be
forced to negotiate in an open market -- essentially, a second,
private auction -- to gain access to the very spectrum they had
been licensed. Microwave licensees, moreover, will have every
incentive to attempt to reap the perceived market value of the
spectrum they have been licensed. These negotiations would be
inordinately time-consuming and expensive, delaying service to
the consumer and driving up the cost of the service that
Ultimately will be provided. Under this scenario, PCS stands
to lose the very characteristic that has driven the optimism of
the PCS industry -- the ability to offer a low-cost, mass
market service that will meet, for the first time, the
tether less telecommunications needs of the majority of the
American public.

Second, even if negotiations can be completed
successfully, the logistics of relocating microwave licensees
would cause significant time delays. Too-small spectrum
allocations would require all PCS licensees to be working to
relocate microwave users at essentially the same time.
Equipment for relocation bands, which are just now being
rechannelized by the Commission, would have to be produced in
mass quantities in time for this relocation; innumerable
enqineers would have to be deployed to effectuate the
relocation. Although some have intimated that relocation of

12/ ~ Comsearch, Spectrum Allocations and Their Impact on
Microwave User Relocations; A Case Study (April 12, 1993).
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microwave users requires little more than switching microwave
radios, this is not the case. Many systems are complex with
mUltiple paths, and will require substantial time to perform
the frequency coordination, engineering, licensing and
installation. Today this process often takes 18 months for a
single link. If relocations such as these will be necessary in
every major market in virtually the same time frame, the
industry will be unable to respond and the inauguration of PCS
will be inevitably delayed.

The public interest demands that PCS be implemented as
quickly as possible. until PCS is implemented, cellular will
not be subjected to full and direct price and service
competition; American consumers will be harmed by delay.lAl As
all the studies that have been p'erformed show conclusively, PCS
is a highly demanded service.117 PCS will create 300,000
high-quality new jobs for Americans.lal It will permit our
service and manufacturing sectors to seize the lead in a $214
billion industry wireless market by the year 2000.~1 PCS also
will provide competition to existing telecommunications
services, competition that the FCC has estimated will save
consumers billions of dollars.~1 Because of the benefits PCS
can bring to American consumers, our economy and our balance of
trade, both houses of Congress have crafted legislation

~I ~ General Accounting Office, Telecommunications:
Concerns About Competition in the Cellular Industry (July
1992). In the United Kingdom, both cellular carriers lowered
their prices between 12 and 16 percent six weeks before Mercury
PCS was scheduled to be introduced to the public.

111 ~ supra notes 2-4.

lal S§A Letter from Kurt A. Wimmer to Cora Beebe, Office of
Management and Budget, April IS, 1993 (PCS will create 280,867
jobs) (attached); AAA A1A2 Telocator, Why PerloD.l
Communications Services Need to Be at the Top of the Domestic
Policy Agenda ("New, emerging PCS businesses promise to create
250,000 new jobs").

~I "Global PCS," Presentations by James P. Caile, Vice
President, Motorola, Inc., before ABA/FCBA International
Telecommunications Seminar, June 8, 1993.

~I S§A Letter from Alfred C. Sikes, Chairman, FCC, to
President George Bush, April 28, 1992, at 14 (regulatory review
finding that PCS will save American consumers between $2
billion and $5 billion per year by providing competition to
cellular telecommunications).
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requiring quick regulatory action to begin the licensing of
PCS. Insufficient spectrum allocations would frustrate the
very goals Congress expected to achieve by mandating quick
regulatory action.

III.
Other Reasons for 40 MHz Assignments

As pivotal as the microwave congestion issue is to the
debate over spectrum allocations, it is not, by any means, the
sole reason for an allocation of 40 MHz per PCS licensee.
Throughout the world, countries have forced incumbent microwave
users to vacate the 2 GHz band altogether to accommodate PCS
and then have granted 30-50 MHz of clear spectrum to PCS
licensees. In the United Kingdom, for e~ample, two PCS
licensees each have been allocated 50 MHz of clear spectrum,
and in Germany, one PCS licensee has been allocated 30 MHz of
clear spectrum. This is not inefficient or uninformed spectrum
management policy on the part of these countries, to be sure~

rather, these countries are seizing the opportunity to permit
PCS to provide much more than simply a digital cellular
service. The same path should be followed here.

The Population to be Served. Cellular companies serve
some 4 percent of the United States' population on 25 MHz of
clear spectrum, and now claim to be at capacity in major
markets. Independent marketing studies suggest that between 40
and 60 million Americans -- up to 25 percent of the population
of the United States -- will subscribe to PCS. Even if clear
spectrum were being assigned to PCS licensees, a significant
amount of spectrum would be necessary to serve such a vast
number of Americans even with efficient digital technology.l1/
In fact, a comprehensive study on spectrum requirements
performed by Telocator found that PCS operators will need

11/ Although PCS will utilize efficient digital technology,
cellular carriers too are converting to technology promising
the same degree of efficiency. The claim that -less is more
because PCS can utilize tiny microcells and even picocells to
reuse spectrum more effectively is a complete red herring. No
one questions that cellular licensees could install smaller
cells as well. This vision, moreover, is based on the limited,
small-ceIl-only vision for PCS held by our competitors. Even
assuming such systems would be built, this requirement would
significantly raise the cost of initiating PCS service.
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between 36 and 49 MHz of clear spectrum each to service the
public's demand for PCS.~I

The Beed for Wireline-Quality Voice. Voice quality is a
crucial issue emerging from the American studies of the
potential market for PCS. American consumers will demand
wireline-quality voice transmission. If wireline-quality voice
cannot be achieved, PCS will not be able to break the local
ezchange monopoly and provide competition in the local
residential service. High-quality voice transmission demands
high-capacity voice coders (·vocoders·). Vocoder rates
providing high voice quality cannot be accommodated in very
narrow spectrum allocations. The Telocator spectrum study also
found that 36-49 MHz of clear spectrum per licensee would be
required for an ·optimistic· deployment of current technology
using 32 Kbps voice coding.~1 The implementation of effective
in-building PCS, or any other PCS uses that will require
consumers to replace traditional wireline services with
wireless service, will require wireline-quality voice
transmission.

The Reed for Data Transmission. PCS is, emphatically,
more than a voice service. Wireless data transmission is one
of the most highly demanded members of the PCS family of
services. Wireless computing devices -- including laptop and
notebook computers as well as ·personal digital assistants- -
must be served by a robust and high-quality digital
transmission system. Wireless facsimile services and data
modem communications alone will require 32 Kbps transmission
for acceptable performance; advanced digital interfaces such as
wireless ISDN will require at least 64 Kbps per user. Given
any significant level of penetration and usage, these services
simply cannot be wedged into allocations smaller than 40 MHz
per PCS licensee.

PCS is ideally positioned to provide an infrastructure for
wireless computing. In addition, PCS can and should take the
lead in facilitating the United States' nezt-generation
information infrastructure by providing high-speed,
high-capacity wireless data transmission. These services will

~I SAA Telocator PCS Technical and Engineering Committee,
Telocator Spectrum Estimates for pcS Report: AD Analysis of
Clear Spectrum Required to Support Emerging pcS Services 3
(1992). The study noted that its estimate ·will understate the
amount of spectrum needed if significant fized microwave links
remain in service after 2002.· !d. at 8 •

.ill SO id. at 3.
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encompass high-speed wireless facsimile services and
large-capacity data transmission services. The new high
capacity, wired computer networks are expected to be image and
video driven. Newspapers, for example, will deliver news on
personal digital assistants with on-command videos of events
and sound recordings of speeches, not mere scrolling of text.
More fundamentally, if the personal digital assistant of the
future cannot match the wired computing network's ability to
decompress a multimedia file on the fly or to support a video
call, the future mobile user and the mobile network will be cut
off from the standard way of doing business.

These new applications will require significant
bandwidth. Using an aSYmmetric algorithm, for instance, every
multimedia session would require occupying bandwidth that could
have accommodated simultaneous voice channels ranging in number
from approximately 10 <at vocoder rates of 32 Kbps) to 50 <at
9.6 Kbps). This demand for bandwidth makes it very unlikely
that PCS can provide high-speed data services if these services
must contend for less than 40 MHz of shared spectrum. PCS's
potential data applications would be forever lost under 20 MHz
and 30 MHz spectrum allocations.

The Potential for Info~ation Services. PCS also can
provide highly demanded information services, including
graphics, imaging, and, in time, compressed video in real
time. These applications will permit advances in health care
delivery and education, particularly in less densely populated
areas, and could revolutionize how businesses communicate. The
potential for cutting-edge wireless multimedia applications is
an important part of our vision for PCS; this vision will
expand access to information to large sectors of the American
public that have not yet been able to participate in the
telecommunications revolution. These services will be lost to
the American public if PCS does not receive an adequate
spectrum allocation.

IV.
Rural Allocations

Some may argue that rural areas will not require the same
intensive use of the spectrum that will occur in densely
populated urban areas. One should not, however, leap to the
conclusion that it is an inefficient use of spectrum to
allocate 40 MHz per licensee throughout the United States,
including in rural areas. Rural telephone companies may put
PCS spectrum to intense use by serving traveling and commuting
subscribers from surrounding areas and using another portion of
PCS spectrum to replace archaic wired infrastructures with
advanced, cost-effective digital wireless voice and data

- 13 -



services. The flexibility of use inherent in PCS spectrum may
finally permit those living in rural America to be every bit as
advanced a part of our national telecommunications
infrastructure as are our urban citizens.

The fact that all rural areas may not require 40 MHz per
PCS licensee should not be seen as inefficient but instead
should be viewed as a necessary side-effect of the manner in
which the Commission has allocated spectrum for more than 60
years. It also could be argued, for example, that it is
inefficient to protect the same 400 MHz of spectrum for VHF and
UHF television in Truth or Consequences, New Mexico and New
York City. It is undoubtedly more efficient to license PCS
spectrum to some entity, even in rural areas, than to permit it
to lie unassigned and fallow. It would make little sense to
create a regional patchwork quilt of allocations, and it would
make even less sense to define the services that will be
available in cities by spectrum needs that are perceived in
less-populated areas.

V.
Conclusion

PCS can reach its full potential in the United States only
if PCS licensees have access to a sufficient amount of spectrum
to avoid interference to incumbent microwave users, provide
high-quality voice and high-capacity data transmission
services, and respond to the service demands of consumers in
both urban and rural America. The studies objectively
addressing PCS spectrum requirements unanimously point to the
option of assigning PCS licensees 40 MHz each. With this
allocation scheme, PCS can be implemented swiftly; it can reach
millions of Americans; it can provide high-quality voice and
data services; and it can energize the telecommunications
marketplace, creating jobs, competition, and tax revenue. It
will permit the United states to move ahead in world
competition and strengthen our domestic economy. With the
critical needs at stake, the Commission can afford to do no
less.
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Ms. Cora Beebe
Office of Management and Budget
New Executive Office Building
725 17th Street, N.W., Room 9202
Washington, D.C.

Re: Personal Communications Services

Dear Cora:

As we discussed last week, we have estimated that
the inauguration of personal communications services ("PCS")
would create 300,000 good new jobs. This estimate is
consistent with an estimate by Telocatorv that 250,000
service jobs and 50,000 manufacturing jobs would be created by
the implementation of PCS. Telocator also has estimated that
60,000,000 Americans will subscribe to PCS by the year 2002.

Our specific analysis shows that PCS will create
some 280,867 jobs by the year 2008 (or by 2002 under
Telocator's projection.). The.e jobs would be created in
three broad categories: direct employment by PCS companies,
indirect employment, and manufacturing employment.

Direct Employment (102.134 job'). The analysi'
begins with employ.e-subscriber ratios drawn trom other start
up telecommunications industries. At mid-point in the PCS
industry'S development, the analysis utilizes employe.
subscriber ratios consistent with current cellular industry

Telocator is a long-standing trade association
representing companies in the cellular, paging and personal
communications industries.
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employment. 11 Rather than continue with that ratio, the
analysis utilizes more conservative ratios as the PCS

3/
industry

grows to reflect greater efficiencies being realized.-

Indirect Employment (127,667 jobs). This category
includes dealers, distributors, resellers, consultants,
engineering, billing and maintenance contractors, and other
types of jobs that are created indirectly by the activities of
PCS licensees. It is based on ratios that have been
experienced in the cellular industry, which provides a useful
analogue for PCS. The use of cellular figures is conservative
in that PCS may be significantly more infrastructure-intensive
than cellular and thus produce more indirect employment in
engineering and construction services in its growth years.

Manufacturing Employment (40,853 jobsl. The
analysis assumes an export-import ratio of only 1:1.25 (that
is, we export 25 percent more than we import). This is also
quite conservative; as you know, our balance of trade in
wireless telecommunications equipment traditionally is quite
good and will improve if we can implement PCS swiftly and thus
gain a foothold in the immense international market for PCS.!I

This analysis is very conservative in that it begins
with employment ratios associated with the cellular industry
rather than significantly lower ratios a••ociated with the
landline telephone industry (which if applied to PCS would
probably double our job estimate). Some would argue that the
latter figure. may b. more appropriate tor PCS in the long
run, because PCS will become more of a competitor to local
exchange telephony as it matures.

This analysis is significantly more conservative
than some analyse. that analyze PCS at maturity bas.d on
current cellular employment figures (that i., the cellular
industry ha. created 100,000 direct and indirect job. with
11,000,000 current subscribers; if the PCS industry .erves
60,000,000 subscribers at maturity, it should employ more than
five times as many employees, or at least 500,000).

!I Many would argue that this figure is very
conservative because the types of PCS being developed in the
United states will leapfrog over more rudimentary technologies
being developed in the European Community and the Pacific Rim.
If PCS is implemented SWiftly, the United States will capture
a greater share ot the international equipment market, a
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The number of jobs created per dollar of manufacturing output
is consistent with the current employment practices of large
telecommunications manufacturers with whom we consulted in
crafting this analysis.

Please give me a call with any questions about this
analysis. We have not forgotten your invitation for comments
on specific auction processes that could be utilized and will
provide comments to you on that matter soon.

Very truly

t~
Kurt A. Wimmer

Enclosure

cc: Ronald L. Plesser, Esq.

higher export-import ratio would be justified, and more job.
would be created.



May 10, 1994

The Hon. Reed E. Hundt, Chainnan
The Hon_ James QueUo. Commissioner
The Hon. Andrew Barrett. Commission
Federal Communications Commission
1919 M Street, N.W., Eighth Floor
Washington, D.C. 20054

Dear Chairman Hundt, Commissioner QueUo
and Commissioner Barrett:

Attached is an advance copy ofan article expected to be published in next
month's PCIA Journal and in other publications that we thought would interest you.

We asked Mercer Management Consulting to apply its significant base of
independent research on the pes marketplace to the important competitive issues
confronting the Commission and the PCS industry. Although we do not agree with all
the conclusions ofthe aniele, we do believe it makes several important points:

I. "The sustainability of price competition depends largely on the relative
strength of the industry and it:l playt:n. Competitive strength ultimately is measured in
tenn~ ofa [lOll'S long-tenn cost structure. Wireless costs arc driven primarily by
local/regional scale, which translates into minutes of use and customers. If new entrants
are unable to build a sufficient relative market share. they arc unlikely to survive long
enough to challenge the market leaders on price Dnd service" (pp. 5-6).

2. Even if the FCC auction is conducted by the end of 1994, the time needed
for construction means that PCS licensees will emerge in the marketplace almost 1S years
behind cellular incumbents, which have a significant head-start in customer base and
marketing eff"ort....

3. Cellular will provide PCS,competitive services on its existing spectnun
and is doing so today (see especially "Heading OffCompetition: A 'How To' List for the
Cellular Industry," p. 4). There are numerous recent examples of cellular taking
preemptive strikes against PCS, including GTE's "TeleGo" service; Bell Atlantic's
digitalization and implementation of microcells in Metro. airports and elsewhere; and
Southwestern Bell's "FreedomLink" service. In Southwestern Bell's view, in fact, "pes
is simply more cellular. As our network continues to expand, we will be capable of

2112 Old Cuurt Rd. &llimurc. MD 21208-'\4'\2 (410) 825-4220 t'Bll. (410) 821·86,\0
1025 CUllnecflc"r Avenue. N. W. Suite 904 WaslunwUFl. DC J.O(H6 (202) 296-0005 F.ll.~ (202) 2%-0018
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Chairman Hundt, Conunissioner Quello
and Commissioner Barrett

May 10, 1994
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providing this level of service," Cellular One. On the Move (Customer Mailing, April
1994).

4, Mercer finds that "only a few entrants are likely to survive in the long
tenn" because of cost constraints on new entrants (pp. 6-7).

These points clearly support APe's position that for pes to be an effective
competitor for cellular and even telephony, it needs enough spectrum and viable,
serviceable license areas from the start. Please do not hesitate to have your staffcontact
us with any questions concerning this article.

Respectfully submitted.

':t~
E.Y. Snowden
President

cc: Attached list ofFCC personnel
Oen. Docket 90-314
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Making of Wireless Competition
A Delicate Balance Where Less Means More For Consumers

TA nlile there has been a great deal ofdebate about the legal and economic issues 1'ertinent to wireless
Y V competition, relatively little discu:;"'Ljiun lIas centered on how lire players will actually compete.

What follows is our perspective 011 }IOW the competitive dynamic in the wire1es8 marketplace i<; likely to
develop. Implications arc drawn about how tlte right balance ofcompetition can help achieve the public
policy goal ofmaximiz.ing consumer bl·nl'fits.

Po WIUam BanG, Dgkkers L. Davidson, and AOMIdE:°Or8fl1
MtIrcfl(' MtJllllfltJfTl6nt COrI5IJIling

liTo achieve its goal ofbringing the benefits ofcompetition to
the wireless conununications market, the FCC must make it
possible for bidders to offer a variety of servias 01 reliable
quality and to offer these scroices at prices that will atft'act

the average consumer . .."

UCffi. The situation worsened
when suppliers started going
bankntpt Consumers who had
initially been attractt.'Cl to thi~

fonn of electronic entertainment
turned sour when they wert'
abandoned. nul; was clearly a
case of too IIte"'lIlY competitors
undermining consUII1eT welfare.

A similar story played It'iell
out initially with cordless phones;
today, strong, vibrant competitors
have finally emerged to supply
consumers with reasonable
quality products at reasonable

Competition. While it's often
thought of only in terms of win~
ning and losin~ in reality it's
about much more than that. In
the evolving field of wireless
communication'>, it's about pro
ducing the most tangible benefits
fo1' consumers. While there
appears to be a large market for
wireless communications service,
competition will be a rough-and
tumble affair that will challenge
even the most viable new entranbi
and few are likely to survive. Yet,
l;uong competitors will be key to
bringing lasting benefit~ to con
sumers. How competition is
structured at the outset will have
a big effect on consumers and
cump~titorsalike. Consider !lome
parallels from the past.

TM1 years after the advent of
cllual access competition in the
long-distance arena, cOllBumers
have clearly benefited. through
frequent service enhancements
and price reductions. And 50

have AT&:T, MCI, and Sprint. The
new entrants pushed ATcStT to be
a more effective competitor, and
AT&T has also challenged the
newcomers to upgrade their
consumer offl.'lin~. Together,
these competitors helped to
rel'hapf' and grow the market for
long-distance telephone service;
as a result, there have k'e1\ many

winners. The benefits of strong
competition for the competitor~

arc increasing size and value of
the prize. The ben~fits to the
consumer are better service and
lower prict.'M.

However, we can also find
Ie!;!; praiseworthy examples.
C01l8ider Atari and the original
elcctronic game market. This
indWitry in its first incarnation
was set back three to six years
wh~nweak competitors began
selling cheap, low-quality prod-

prices, but unfortunately it take~ a
while to overcome the negative
experiences of the early days of
excess competition.

In most m...'U'kets, excess
competition is a meaningless
term. Not in wireless communica
ticms, In this case, the future
competitive structure of the
industry is now being detennincd
by the Federal Communications
Conunission (FCC) a..., it considers
how to manage entry by new
players offering Personal Commu·

Mr. Bane Is a Vice President and Mr, Oe.vtaaon a Prlnclpal in the Communications and computing
Group: Mr. Grant Is an Associate ftt Men:'ll'lr MBMg4lf1'l8ht Consulting which Is hlNlldquartered In New
Yo~. The analytic support for this 1'1l1lcle waa drawn from self·f\med research on tl1e wlrele$C
cormTlunlcallons rnar\(etp18ce pre58rrte<l by Mercw Management Consulting at its conference PCS
Revealed; W1nners and M.sheIs in Wireless Communlc:.llfon$on Fllbruary 9 and April 6, 1994.

Men:er Mttrufg(lmflnt Con9UIlJng



To achieve its goal of bringing
the benefits of competition to the
wireless communications market,
the FCC must make it possible for
bidders to offer a yariety of
~rvice~of reliable quality and to
offer these services at priccs that

will attract the average conliumer
while maintaining Jong-tenn
profitability. But the overarching
issue is timing: If a plan is not put
in motion quickly, many of the
potential benefi~of competition
could elude c.onltumerlt. The

longer it takes to introduce viable
new entrants to this market, the
more likely it is that the well
established cellular carrie.rs will
be prepared to ftmd off cumpeti
tion.
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$96.83 to $61.48 in nominal dollal'fi,
a reduction of 5R pereent (or
roughly 1.6 percen.t annually) in
retr1 terms. At the same time,
however, according to eTTA data,
usage declined from 177 minute!!
per month to 85 minutes per
month, a reduction of 52 percent.
Most of this usage reduction can
be attributt.'<1 to the changing mix
of subscribers; many new sub
scribers use their ccllular service
far less than the early adopters.
Butrf'm prices have declined only
gradually (about 2.2 percent
annually) during thili five-year
period, and prices for occasional
users have actually increased in
nine of the top ten markets.

Without more vlgorolJ..CJ
competition, consumers may wait
more than 10 years for a wireless

Projected Market Demand

1982

Competfflon and
{ower prfces ...300/. drive demand

20%

Upscale consumers ...
driV9 demand - up

1O'Y.
loa point

ered that the normal market
diffumon pmc:e~q will caU!le a
significant number of new, up~
scale consumers to subscribe to
cellular service despite its high
cost, thereby dOUbling cellular's
market penetration to abo\lt 15
percent by as early as 1997. But
without price competition, con
sumer 8CL'eptance will stall at that
level.

Some in the cellular industry
malnlait\ lhal prices are already
coming down, but a doset look at
the numbers tells a more complex
!ltory. Although subscribt:lrs'
monthly bills have in fact been
shrinking, this is due not to lower
prices but to a reduction in the
average subscriber's usage.
Betwl>(.'l'l 1988 and 1993, the
average cellular bill declined from

_._. ···m'rII......Ui...'...WNWI

", .. more than one in three
people . .. would choose to

subscribe to a
wireless service . .. ifprices

are reduced enough."

A View of Market Demand:
The market for wireless communications service will be enormous,
but only if prices come down so the service is affordable for the average consumer.
During the past ~vL"I'al y~rs,
numerous studies of the wireless
communications marketplace
have projected significant in
creases in consumer demand for
pes, P,5MK, and cellular liervice
(hereafter referred to collectively
ll:'i "wireless service"). In keeping
with these projL'CtiOns, subscriber
levels rose a reported 46 percent
in 1993,brin~ the level of
subscriber penetration from about
5 percent to ahnost 7 percent of
the U.S. population.

According to Mercer Mana.ge
ment Consulting's recent in-depth
aIlc'l1ylii.c; of the wireless service
market, this wireless penetration
rate could increase another five
fold if prices are reduced enough
to draw in the mass market
consumer. Approximately 36
percent of the population - more
than one in three people - would
choose to subscribe to a wireless
service if prices could come close
to price levels for wireHne ser
vices. This would translate into
approximately 85 million sub
scribers.

So how do we get to this
wireless future? Mercer discov-

--------------_.__ . _......•.._------_._-------------
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Earty Adopters
... the best customel'$;

many already use
cellular service

Late Adopters
... the last group to
become customers

I....

IIWithout more vigorous
competition, consumers

may wait morc than 10 years
for a wireless service priced

'with significant mass
market appeal."

telephone with them at all times.
Because these customers will be
subscribing to a wirdes!i service
for personal use, they will pay for
the service themselves, and
therefore are expected to be far
more price !>eI\Sitlve than the early
adopters. This segment is also
likely to be interesu.od in a variety
of different high-quality wireless
service offerings priced below
standard cel1ular service packages
today. They will probably favor
more predictable pricing schemes
structured on a flat-rate basis, in
contrast with the prevailing
usage-based Structures in place
today. First and foremost, how
ever, lower prices win be the
draw.

~
Followers

... the next best customers;
21% will be the core customer base

for new entrants

!,;i:U:fi.AWW••"'....11I

Who Are The CU8tomers?

group of business users, the
wireless industry will need to
change, and change significantly.
Instead of concentrating itt:l m.."lr
kcting and service efforts on
growing the existing segment of
today'8 users, which will soon be
near saturation, the industry must
shift its focus to defining the
market segment:; of tomorrow
and offering customers in those
scgmmts the services they will be
willing and able to buy.

The next most promising
segment of wireless customer5 
identified below lUI the "follow
ers" - will subscribe to a wireless
service primarily, if not exclu
sively, for personal use. To these
customers, a wireless telephone
will be attractive for its conve
nience and social entertainment
value, and to some for the added
security provided by having a

". .. the industry must shift its
focus to defining the market
segments of tomorrow . . ."

~~ .. ..
trJ " ••

• " • I
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No Significant
Cellular Price
Reductions

While the lJVfJnJgfJ monthly bill is la-r.
so is usage . .. and retI! prices have only

been red/JC6d slowly.

service priced with significant
mass market appeal. The cellular
companies have not significantly
reduced their prices thus far in
l~e part because it was not
necessary to retain and grow their
historIcally targeted customer
segment. Not especially price
sensitive, these customers include
relatively few who actually pay
for wireles..~ service themselves;
since mo..c;t of their usa~e is for
business-related purpOse:'l, most
of their bills are paid by their
employers. From the stand-
point of the industry. these
are the best kinds of
customers: more likely
to !;ub!;cribe, more
like!y to usc their
l~ellularphones, and
guaranteed. to pro
duce the highest
margins, or profits,
for c(.·llular carriers.
fior these customers,
the value derived from
th~ ~rvicc (c.g., ability tu
be productive during com
muting time) drives their
dt!cision to subscribe much
more than price.

'10 expand beyond this core

PfJ.ge3
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A View of the Competitive Dynamic:
Competitive rivalry could evolve toward intense price competition - but how soon and to what
extent depends on the economic viability of the new entrants.

While the market opportunity is
large, early competition is ex
pected to be rough - especially for
thE' new entrants. Even if \he
FCC'!'! auctions are completed by

year-end 1994, it will take another
18 to 24 months for new entrants
to build their networks - meaning
they will enter the market nearly
15 years after the first cellular

entrant began operations. TIlis
time lag gives the cellular carriers
an excellent opportunity to pre
pare for their new rivals.

Heading Off the Competition: A "How To" List for the Cellular Industry
Cellular and RSMR carriers can and should take several steps in anticipation of the threat to their
franchise (and profitability). These include:

• Sell. Sell. Sell. Search for and sign up the best customers. New customers are currently subscrib
ing to cellular services at a rate of 14,000 per day, and many of these fit the "early adopter" profile:
high-volume users with an immediate need for service who are not very price sensitive. These
C\L'itomerl; provide 30 percent more revenue per subscriber than the "followers," and many may
also !Sign long-term contracts (which will prevent them from switching to a new entrant) in ex
change .for lower-priced service. Tn addition to locking up individual customers, cellular ec'UTiers
can target large corporations for long-term exclusive contracts.

• Build Brand Name Recognition. Build and reinforce brand na.tne recognition. This will minimi7.e
the nL'Cu to reduce pricelS when competition arrives.

• Enhance Services. Announce digital network upgrades and PCS-like services. The cellular carriers
are currently rebuilding their networks and moving toward a lower-cost, more effident digital
system. New, innovative services, central to the promise of pes carriers (e.g., podcet-si7.ed phones,
digital voice and data services), will weaken PCS providers' presumed advantages In terms of
features.

• Lock Up Distribution. E.o;tablish strong relationships with existing retailers, resellers, agent'!, and
other third parties that serve the industry as distribution channels (critical to finding and acquiring
customers), forcing new wireless carriers to find alternative sales outlets.

• Tie Up Suppliers. Engage eqUipment suppliers to build out digital cellular networks, making
suppliers unavailable when thePCS carriel'S need experienced help to build their new networks as
speedily as possible.

----------------------_.._.
.. .-. -_ _------------

The Early Days of
Competition:
Innovation and Seroice
Enhancements Likely
What will the PeS players do to
survive in this tough market?
Having possibly invested a
significant portion of their inves
tor~' capital at thp. PC.S auction
and another huge sum to build
their networks, the new wirck'SS
entrants will need to capture
customers and generate revenues

Page 4

quickly. And unlike the original
cellular carriers, which had
flexibility and built network
capacity a.'l they grew, the new
wireless players will need to hit
the ground running. This means
that ~fore they have n.'CIUitt.>d. a
mngle t."Ustomer they must possess
the technology and infral'tructure
to uffer services equal to those of
the inrom.bcnt carriers.

So where are the new en
trants most likely to find their first

customers? They have three
choices:
(1) They can solicit or entice

(!xisting customers from the
incumbents by offering a
comparable cellularMlike
service with a lower price or
better features.

(2) They can find new customers
n.ot yet served by the cellular
01' P.SMR providers.

(3) They can do a little ofeach.
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"Competition focused around price alone will be a very
dangerous game for the new entrants to play, given their

rc'Rtively high costs in their early days."

To take upscale customers
away from cellular carriers, the
new entrants wiU need to offer
higher-value service (i.e., better
service and/or lower priCl.'S). If
they can deliver, this strategy
could work well- but only if the
incumbents and the other new
entrants don't match their offer.
However, the cellular carriers are
likely to respond by matching
price reductions, offering further
service enhancements to retain
their best customers (e.g., a better
handset in exchange for an addi
tional15-month service contract
that locks them in), or both. Very
quickly,. the new entrants are
likely to find themselves in an
extremeJy expensivc fight for the
high-usage segment.

Competition focused around
price alone will be a very danger
ous game for the new entrant!'> to
play, given their relatively high
costs in their early days. An
analysis of probable costs for
wireless competitors in the New
York MfA (the largest and p05si~

bly the best wireless market in the
United States) indicates that the
leading new entrant will have
unit costs that arc at least 50
percent greater than the cellular
carriers in the first three years 
and that is only if customer
demand is explosive (e.g., on a
trilck to a 30 percent penetration
ll'vel in 1nyear!'!). If the market
grows more slowly within thi'l
first three-year period (e.g., a 15
percent market penetration
traj(-><:tory by 10 years), thc new
entrant faccs costs that will be 800
pCl'Cent greater than the cellular
carrier. That's a daunting chal~

lcnge and probably enough to
ward off much price competition
initially - if not the bid itself.

There may be a better alterna
tive, however. Gin'll the enor
mous mass JTh'uket demand for
wireless telephony, the new
entrants might in£ltello focu!'! their
sak'!l and marketing effort.. on
pursuing currently untapped
segments of the market. While
mass market customers (Le., the
"followers") will not be a... lucra
tive initially as those being servt-d
by cellular carriers, they could
represent the thin wedge of entry
for new players. They may be
more open to types of wireless
service that arc different from
existing service offerings.
l!1I1i.....i1ZiL&hiiiiliiii!R

"Should there be too many
new entrants in the wireless
mRrket, competitive failures

may abound."

For example, some entrants
might seek to differentiate their
service by offering unique or
smaller handsets. Some m.ay
!'!trivc to limit the number of
disconnected calls, while others
may try to proVide beUer voice
quality; and so on. Another
potential route could involve
offering a Wireless service with a
limited "footprint" for originating
calls (e.g.; within a single commu
nity Ol' the envirON of a college
campus). The success of such a
service might dcpt'Od on deep
price discounts, but new entrantl'l
would have a Kood chance of
tapping demand for this type of
service because it doesn't directly
challenge the premium-priced,
wide-arca service supplied by the
incumbents. Such a consumer
offerin~could be compared to the
Japanese strategy for entry into
the u.s. automotive market. Uy
starting with subcompacts - for

which there hadn't been much
previous demand - the JapanCl'lC
were able to gain a foothold in the
American market without initially
going head-to-head with GM,
Ford, and Chrysler.

In theory, diversity of supply
and variety of choice will all be
~ood for consumers, although
paradoxically too many choices
can create confusion and lead
consumers to choose ;;known
quantities" - the most reCOgnized
brand names. This phenomenon
played itself out during the mid·
19808 in response to competitive
offerings from nearly 400 long
distance resellers and providers
following the break-up of the
AT&T monopoly. Dizzied by the
flurry of alternatives, the majority
ofcunlN~8opted for the mosl
familiar carriers: AT&T, Mel, a.nd
Sprint. Over tirru~, consumen;
may become better educated
about their choices, of course, but
this will require providers to
invest time and money (in adver
tising, special promotions, and
new selling strategies); if this
doe~n'thappen quickly enough,
many new entrants will disappear
from the c-"Ompetitlve landscape.
Should there be too many new
entrants in the wireless market;
competitive failurcslIUly abound.

Competition Matures:
Price Wars and Industry
Consolidation
If the new entrants are able to
capture a meaningful portion of
the wireless market early, the
industry will then evolvc to
:;ignificant price competition.
This should lead to a subsequent
round of consolidation among
wireless players.

The sustainability of price
competition depends largE!ly on
the relative strength of the indus
try and its players. Competitive
strength ultimately is measured in
tenn'l of a finn's lang-term cost
structure. Wireless costs are

PliIQfl5
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driven primarily by local/re
gional scale, which translates into
minules of use and customers. If
new entrants are unable to build a
sufficient relative market share,
they are unlikely to survive 10nR
enough to challenge the market
leaders on price and service.
While one or more of the lagging
new entrants (e.g., one that did
not capture a critical mass of
consumers earlier) will probably
attempt to drop prices in an
eleventh-hour bid to gain incre
mental market share, attrition will
be high and the duration of such a
price war will be litnited.

People's Express, for ex
ample, at first gained market
share and challenged the incum
bent trunk carriers in the domestic
airline industry b(:cause it offered
lower pric~s tu East Coasl It'avel
crs in markets where its costs
were low. The established c.amen;

were able to respond to this new
entrant only to a limited extent in
the early stages. Unfortunately
for consumers, the established
airlines then adjusted their routt-'S,
approaches, and prices and were
able to rob People's Express of its
all-important high utili:tation
levels. (People's aided in its own
demise by overextending beyond
its core business.) This is an
outcome the FCC must strive to
avoid.

Unlike the airline industry,
the wireless industry will have n
more difficult time adjusting to
competitive failures. When an
airline fails, its assets may be
gobbled up quickly by another
airline if demand is strong. Air
craft can be repainted, airport
gates reassigned, and personnel
redeployed with relatively little
difficulty. Integrating a failed
wireless c.ompany's assets into an

existing network would be a
much more complicated task; it
could take from 12 to 18 mont:h8
or more, assuming the tl.'Chnolo
gics (e.g., CDMA, TDMA, GSM)

Ififi".N,an':Id'Ii_wmn,:!!·
~~ ..• custome1f stra1f.ded with
useless handsets are likely tn
be very unhappy consumers,
victims of this destructi'lJe~

competitive free-far-all:'

were similar. If not, the failed
enterprise's only useful asset may
be its list of stranded customers.
And customers stranded wi th
useless handsets are likely to be
very unhappy amsumers, victims
of this destructive, competitive
fn..'C-fur-all.
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Competitive Positioning In the New York MTA
(Supply Curves in 10 Years)

'~Hlgh OfIInIInd"
Scenario

ESMR
Celluler

"Low Demand"
Scenario

51----~~---I

ceuular

°O~-----:-1O=-----:2:-:0:-----3-0---~4-0----50--...J

Moo_ ofcapeclty (blmOM) per yesf

tion in year 10 with an average
subscriber usage of 150 minutes
per month, and a "High Demand"
scenario, which assumed 30

15

lion, two contrasting market
scenarios were tested: a "Low
Demand" scenario, which as
sumed 15 percent market pcnetra-

A Supply-Side View:
Market size and relative market share will determine competitive viability, and only afew
entrants are likely to survive in the long term.

The best hope for the new entrant
will be to attack large, untapped
parts of the market. The more
quickly new entrants can capture
subscribers, the faster they will be
able to achieve economies of scale
and bring costs down. Although
they will not be able to equal the
in-place leaden;' op~ratingcosts
right off the bat, they may be able
to survive long enough to get a
more secure footing in the market.

In order to explore how many
wireless players will be viable in a
given market, Mercer examined
the supply-side economics of
wireless service in the New York
MTA, the most populous MTA in
the country. Given the sb:e of this
market, it could help establish the
upper limit., of wireless competi
lion - the maximWIl number of
competitors a single market could
sustain. Using a 10-year projec-

_......_..._-.._--------
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pereent penetration in year 10
with an average subscriber usage
(If 250 minutes per month. All
key cost components were fac
tored in.

Supply curves for the "Low
Demand" scenario and "High
Demand" scenario arc shown on
the previous page. The numbers
above the horizontal lines indicate
each competitor's ranking a.q

measured by relative market
share. lhe horizontal segments 
the "runners" on each step ~ show
the volume captured by each
competitor, and the vertkcl1
segments - the "risers" - show
each competitor's opet'ating CO!'it!>.

While COlitc; for 10 competitors
were modeled in each !;cenario,
the gupply curves depick.>ct in-

dude only those wi.th arguably
viable cost structures.

Since there are already three
established players in the New
York MTA, as in most markets,
any new wireless entrant starts in
fourth place. As a result, the new
entrant also starts out with a
smaller market share, lower
volume usc uf its network, and
higher costs than the three estab
lished players - its primary
competitors. The higher costs will
make it difficult for the new
entrant to successfully employ the
Lactic most likely to help it gain
market share -lowering prices. If
the thrt.'C market leaders decide to
meet the new entrant's challenge
by reducing prices to their mar-

gina! cost levels, the new entrant
will find keepi.ng up to be very
tough sledding.

This argues for hm;ting the
number of new entrants into each
market if strong competition is
desirable. In the New York MIA
"Low Demand" scenario, Com
petitor 5 will struggle with operat
ing costs that are likely to be twice
those of the market leader. In the
"Hi~hDemand" scenario, Com
petitor 6 (likely the third new
entrant) must support operating
costs 50 pem..'1lt higher than those
of the market leader. We cannot
find examples of industries where
competitors have survived with
operating costs 50 pc:.ttcnt higher
than the market leader.
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The Road to the pes Auction:
What's the Best Competitive Balance?

"The sooner llealthy competition develops, tM betterf01'
consumers and competito'fs alike."

The dlidlenge Cor the FCC is tu
structure viable long-term compe
titioninthe~l~indusbyto

maximi7.e consUMer welfare in the
short term. The sooner healthy
competition develops, the better
for consumers and cornpetitor~

alike.
In addition to the current

plan, the FCC has been debating
several alternative proposals for
promoting competition.
• Seven allocations with two 30

MH7.licen'>(.'S, a 20 MH7., and
four 10 MHz <tlre current plan)

• Six allocations of 20 MH:G each

• Six allocations with three 30
MHz licenses and three 10 MHz
lit:enses

All these models give the
existing cellular carriers the
opportunity to bid for spectrum
so they could supplement their
network capacity; for example,
the seven-license scheme makes
cel1ular eligible to bid fur several
of the 10 MHz licenses. While
these 10 MH7 licp.nc;es may possi
bly have some value to the cellu-

Meroer Man;rgemenr Consulting

lar carriers, they seem unlikely to
hold appreciable value for any
other prospective bidder. Conse
quently, the FCC may not have
many interested bidders for these
smaller slots under its current
plan.

What criteria should be usc..'<i
to evaluate these three models for
wireless competition? We believe
there are three considerations that
!'hould drive the dt.'Cision making
about the competitive !;tructurc in
the wireless arena:
nmingi The plan that delivers
competition sooner will be best
for consumers and competitors
alike.
ViAbility: The plan that provides
the greatest opportunity for new
entrants to become viable - and
ultimately to provide lower prices
- will be best for consumers and
competitors alike.

Dif1~rsity: The plan that provide,q
the greatest opportunities for
different types of providers (e.g.,
set-aside licenses, curbing cellular
eligibility in-region) could help
promote service diversity and will
b~ best for consumers and com
petitors alike.

The 6 x 20 MHz plan, on the
face of it, appears to provide the
potential for the widest diversity
of services and the greatest num
ber of n<-ow competitors. Given
the cost economics for new en
trants, however, the likelihood is
slim that so many entranto; could
be viable for long. Few - if any 
will be abl~ tu attain critical mass
quickly. Many will probably fail,
and thp. I()!;er~ will become candi
dates for acquio;ition. Wh.y not let
the market work thi8 out? Be
cause, by definition, competition
will then have failed, with aU the
coru;cqucnt implications. As a
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result, this plan faitq on the
viability count.

On the other hand, while the
alternate six-license plan (three 30
MHz and three 10 MHz) could
produce at least three viable
competitors, regulatory timing
factors may impede prospective
entrants' ability to cOlTlpele.
Although such a proposal was
previou!;ly considered and there
fore may preclude the Ileed fur

well-understood by all the pro
spective players, and it has been
the basis for business planning for
both equipment manufacturers
and potential service providers for
a long time. And it at least holdo;
open the door for diversity - if no
one bids, the FCC can't be blamed
for not trying. Bttt is it alc;o the
best plan in terms of Viability 
will it pnJduce the maximum
number of competitors that can

"1'hesc change6 should allow the
FCC to better a"proat:h the needed delicate bal41tU thAt dr-livers

maximum service divf!1'fiity and minimum prices."
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"... th~ FCC can create a better competitive balance
out of the existing seven-license plan by making subtle - but

significant - chan!!es."

was•••,...

type offerings such as campus
wireless services and in--building
services. The FCC's goal of
diversity of ownership will then
be enhanced a!> entrepreneur!!
have the chance to compete il\
different parts of the wireless
arena without facing head-to
head competition from the well
established incumbents or the
larger new entrants.

These changes shottld attow
the FCC to better approach the
nl'eded delicate balance that
delivers maximum service diver
sity and minimum prices. This
will be good for both consumers
and competitors. It will also help
lhe FCC attract the most interest
at the auction and, ultimately, it
will deliver competition - in its
best sense - to the wireless mar
ketplace. So in the making of
wireless competition, less can
mean more for consurners.

survive? In all likelihood, only
two new competitors would make
the cut under this plan.

However, the FCC can create
a better competitive balance out of
the existing seven-license plan by
making subtle - but significant 
changes. To help increase the
value of an the new auction slots
and to increase their competitive
viability, the Conunission could
boost the power limits for new
players, aUowing them to serve
suburban and rural customers
more economically and to lower
their cost structures. If the FCC
also reduces the population-based
buildMout requirements across
BTAs, the 20 MHz and 10 MHz
licenses suddenly bi.'COme more
attractive for developing 11idte--

furlher regulatory study by the
fCC, there is the possibility of
delay. Prospective bidders may
claim that they need tiroe to
rcconsider their bidding and
competitive strategies in light of
such a change. Any delay of this
length will be costly for Wl\Sum M

ers and will come at the expense
of the new players. As the dust
settle!', the cellular carriers and
ESMR providers will continue to
build their competitive lead in the
marketplace: They have no
uncertainty about where and how
to pursue customers and build
networks. The new cnt1"ant~will
then start even farther back in the
pack and at a greater cost di.c;ad
vantage.

The FCCs plan to auction
seven licc~s,which is the plan
currently on the table, clearly
comes out on top when consider
ing timing. By this poiIIt, it is

-_. ------ ------
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